Introduction Periodontal disease is considered to be inflammatory disorder whose patho-physiology is related to accumulated dental microbial plaque and the host response to this accumulation"' 21. The host reaction to gingival microorganisms is characterized in part by an influx of polymorphonuclear leukocytes (PMN), which is one of the most important steps in host defense [3] . PMN establish the first defense barrier against the microbial challenge [3, 4, 5] . A decreased count of PMN and/or impairment of their function is detrimental to the maintenance of periodontal health [3, 6, 7, 8, 9] . PMN contain the necessary material for killing pathogenic microorganisms, including MPO, which is considered to play an important role in the host response, especially in oxygen-mediated defense mechanisms [10] . The MPO-H2O2-halide system has been shown to be effective in killing periodontopathic microorganisms [10 11 ] Interaction between bacteria and neutrophilic leukocytes activates a complex series of immunological and biochemical events, resulting in the uptake and subsequent killing of the microorganisms [12] . MPO is central to these interrelated activities in the MPO-hydrogen peroxide-halide system [13] . Studies on the relationship between periodontal disease and MPO activity of crevicular PMN have revealed decreased MPO activity in gingival crevicular neutrophils of subjects without inflammatory changes of the gingival crevice: the enzyme activity is not detected in approximately 50% of crevicular PMN. All PVB neutrophil MPO activity levels were found to be within the normal range, and the MPO activity of gingival neutrophils was also normal in all subjects with inflamed tissue [14] .
However, there seems to be little information about how the leukocytes of patients with periodontal disease release MPO into the surrounding environment in response to the presence of microbes.
The aim of the present study was to determine the MPO activity in medium used to incubate PVB leukocytes taken from patients with periodontitis and subjects with no inflammation of the periodontium.
Materials and Methods Patient selection
Our study patients were selected from a large number of individuals with pathology of periodontal tissues who were examined clinically and radiographically and diagnosed as having gingivitis (gingival inflammation, bleeding on probing) or periodontitis (deep periodontal pockets, destruction of periodontal tissues surrounding the affected teeth and advanced vertical bone loss). They underwent periodontal treatment or routine check-ups at the Department of Stomatology, Kaunas Academic Clinic. We chose and included in our study only those patients with very marked signs of gingivitis and periodontitis using Russell's [15] periodontal index (PI), which are given in Table 1 . The study was performed on 158 systemically healthy subjects within an age range of 18 to 50 years: 54 patients (21 females and 33 males) with gingivitis (G), 52 patients (23 females and 29 males) with periodontitis (P) and 52 (29 females and 23 males) periodontally healthy controls (C), chosen from among donors, dental students and personnel. Fig. 1 : MPO activity in leukocyte inclubation media (in conventional units) C, MPO activity in incubation media of leukocytes taken from control group subjects; G, MPO activity in incubation media of leukocytes taken from patients with gingivitis; P, MPO activity in incubation media of leukocytes taken from patients with periodontitis .
Hence, the leukocyte count in the incubation media and the mean age of the subjects might not have had any substantial influence on the results for groups G and P. Neutrophils are the principal cells of the host defense systemPli and the primary protective cells against periodontal disease [32] . Phagocytosis and the release of lysosomal factors are essential for the bactericidal activity of human polymorphonuclear leukocytes [33] . According to Wilton [34] , extracellular release of lysosomal factors by neutrophilic leukocytes from gingival crevicular exudate is possibly more efficient than phagocytosis.
MPO is one of the enzymes considered to play a role in the host response, especially oxygen-mediated defense mechanisms [14, 35] From this view-point, the results of our study are of special interest: we revealed a very striking increase of MPO activity(p 0.001) in the group C PVB leukocyte incubation media with nonopsonized E.coli, being almost double that in the analogous media for groups G and P. This may indicate that the leukocytes in groups G and P did not release enough MPO into their surroundings, and therefore periodontal tissue protection was insufficient. Our findings confirm indirectly the data obtained by Kowolik and Grant [14] indicating that gingival neutrophil MPO levels were normal in all subjects with inflamed tissue, whereas no enzyme activity was detected in approximately 50% of those with no gingival inflammation. It appeared that some of the MPO had been released by gingival neutrophils of these subjects into the surroundings in response to oral bacteria.
The C group subjects' MPO activity in incubation media of leukocytes with opsonized E.coli, although significantly (p 0.001) higher than the activity in the control leukocyte media, was, however, significantly lower (p 0.001) than that in the PVB leukocyte incubation media with nonopsonized E. coli.
The G group subjects' MPO activity in media used for incubation of leukocytes with opsonized and nonopsonized E.coli was significantly higher (p 0.05) than that in the PVB leukocyte control incubation media, showing no significant difference in the MPO activity (p > 0.05) between both of the media with E.coli. In contrast, the group P MPO activity in the leukocyte incubation media with opsonized and nonopsonized E.coli was not essentially different (p > 0.05) from that in the analogous PVB leukocyte control incubation media.
The C, G and P group MPO activity in the leukocyte incubation media with S.aureus was significantly higher than that in the analogous control leukocyte incubation media (p 0.001, p 0.001, and p 0.01, respectively), without any significant difference (p > 0.05), but it was significantly (p 0.001) lower than the activity of group C MPO in the leukocyte incubation media with nonopsonized E.coli. This indicates that MPO is released in various quantities by the leukocytes in response to different microbes. Various activities of MPO, especially of groups C and P, of leukocyte incubation media with nonopsonized E.coli, may give some idea of the disturbance of the bactericidal function of leukocytes by individual microbes in subjects with periodontal inflammatory pathology.
The present data confirm the importance of MPO for the normal function of periodontal tissues, although they are at variance with Over et a/.[361, who suggested that MPO activity may be related to the pattern and severity of periodontal breakdown.
Further studies are required for a final solution of this problem. Conclusions 1. The activity of MPO increases when bacteria, especially nonopsonized bacteria, are added to human leukocyte incubation media. 2. The extent of the increase in MPO activity in the incubation media depends on the species of bacteria added. 3. The activity of MPO does not change significantly if nonopsonized E.coli is added to the incubation media of PVB leukocytes taken from the patients with periodontitis. On the other hand, its activity doubles in the analogous incubation media if the leukocytes are taken from subjects with an intact periodontium.
